ANGLE MEASUREMENT DEVICE 



BACKGROUND OF THE INVENTION 

Technic al Fie l d 

The present invention relates to an angle measurement 
device, and more particularly, to an angle measurement device 
for measuring a blade angle of a dental instrument and an 
angle -measurement assist device therefor. 
Related Ayt 

In dental treatments, various types of bladed dental 
instruments are employed. Especially, scalers are widely 
employed for scaling tartar and dental plaque on the teeth and 
for root -planing periodontal faces of the teeth* A scaler has 
a handle grasped by an operator and a shank extending therefrom 
and having a distal end portion thereof formed with a bladed 
portion of a semi-cylindrical shape in cross section* The 
bladed portion has a flat upper face and a semi -cylindrical face 
that has flat opposite edge portions crossing the flat upper 
face to form two ridge lines which constitute two tips of the 
blade. To meet conditions for dental treatments which vary in 
dependence on types of dental treatments as well as shapes and 
parts of the teeth subject to dental treatments, a distal half 
of the shank is formed into a simple straight -line shape, a 
complicated shape curved in three dimensions, or the like. 

In order to efficiently carry out dental treatments such 
as scaling and root planing to enhance therapeutic effects, it 
is important to maintain the sharpness of a scaler. When a 
scaler is in use, however, the sharpness of the scaler blade 
is liable to be deteriorated. Thus, the sharpness of the scaler 
blade is checked before and during the use of the scaler, and 
the scaler is sharpened manually or with use of an electric 
sharpening apparatus, as required, to maintain a desired 
sharpness • 



A typical electric sharpening apparatus, having a 
sharpening stone rotated by an electric motor and adapted to 
be pressed against the scaler, can excessively sharpen the 
scaler blade and cannot achieve easy sharpening during the 
5 dental treatment. On the contrary, manual sharpening can be 
carried out with ease during the dental treatment by sliding 
a sharpening stone along a scaler. However, manual sharpening 
requires skills since the scaler blade is extremely small to 
have about 2 * 0 mm length and about 0 • 5 mm thickness at the minimum 
10 and the scaler may have a complicated shape as mentioned above. 
Thus, it is difficult for an unskilled operator to uniformly 
£3 and smoothly sharpen the entirety of the scaler blade. 

^ In this respect, the present inventors proposed a 

^ manually- operated sharpening apparatus as disclosed in 

hi 15 Japanese provisional patent publication no. 2000-24889, which 
permits easy sharpening of a bladed dental instrument . However, 
fU difficulties are encountered in making a visual inspection to 

n promptly and accurately determine whether a dental instrument 

5=J is sharpened to have a proper blade angle. 

20 

Summary of the Invention 

An object of the present invention is to provide an 
angle -measurement assist device for assisting a visual angle 
measurement in respect of a measurement object having a 
25 measurement object portion made of a magnetic material. 

Another object of the present invention is to provide an 
angle measurement device for promptly and easily carrying out 
an angle measurement with accuracy in respect of such a 
measurement ob j ect . 
30 Still another object of the present invention is to 

provide a manually- operated sharpening apparatus provided with 
an angle measurement device of the just-mentioned type. 

According to one aspect of the present invention, there 



is provided an angle -measurement assist device which comprises : 
a holder having a first flat face thereof adapted to be in contact 
with a measurement object portion of a measurement object, the 
measurement object portion being subject to an angle 
5 measurement and made of a magnetic material; a permanent magnet 
mounted to said holder for permitting said device to be 
magnetically retained on the measurement object portion; and 
a straight member projecting from a second face of said holder 
and having a size sufficiently greater than that of the 
M 10 measurement object portion. 

g According to the angle -measurement assist device of this 

ft invention, when the holder mounted with the permanent magnet 

^ is in contact at its first flat face with a measurement object 

portion made of a magnetic material, the assist device is 
£ 15 magnetically retained on the measurement object portion and the 
first flat face of the holder extends in substantially the same 
w direction as an extending direction of the measurement object 

^ portion. Since the straight member has a size sufficiently 

H= greater than that of the measurement object portion and extends 

20 at a known angle relative to the first face of the holder, an 
operator is enabled to make a visual inspection to determine 
an angle of the measurement object portion, which angle is 
indicated under magnification by the extending direction of the 
straight member. 
25 In the present invention, preferably, said straight 

member extends in parallel with the first flat face of said 
holder. According to this preferred embodiment, the straight 
member of the assist device retained on the measurement object 
portion extends substantially the same direction as an 
30 extending direction of the measurement object portion, so that 
an operator is permitted to make a visual measurement on the 
angle of the measurement object portion based on the extending 
direction of the straight member. 



More preferably, the measurement object is a dental 
scaler having a handle adapted to be grasped by an operator and 
a shank extending therefrom and having a distal end portion 
thereof formed with a bladed portion which constitutes the 
5 measurement object portion. With this preferred embodiment, 
a visual measurement on the blade angle of the scaler can be 
made based on the extending direction of the straight member 
of the assist device retained on the bladed portion of the 
scaler. 

10 According to another aspect of the present invention, 

there is provided an angle measurement device which comprises 
an angle -measurement assist device and a scale plate. The 
assist device comprises: a holder having a first flat face 
thereof adapted to be in contact with a measurement object 

15 portion of a measurement object , the measurement object portion 
being subject to an angle measurement, made of a magnetic 
material, and provided in a distal end portion of a shank of 
the measurement object which extends from a main body of the 
shank at a shank angle; a permanent magnet mounted to said holder 

20 for permitting said assist device to be magnetically retained 
on the measurement object portion; and a straight member 
projecting from a second face of said holder and sufficiently 
greater in size than the measurement object portion. The scale 
plate has a central portion thereof formed with a hole 

25 permitting the distal end portion of the shank to pass 

therethrough and is provided with a first scale indicative of 
a target positioning angle for the main body of the shank and 
a second scale indicative of a target angle of the measurement 
object portion which is to be established when the main body 

30 of the shank is positioned at the first scale. 

Preferably, the angle measurement device further 
includes a base plate for supporting the scale plate in a state 
that the scale plate vertically extends from the base plate. 



According to the angle measurement device of this 
invention, an operator is enabled to easily and accurately 
determine whether the angle of the measurement object portion 
such as a blade angle coincides with a target angle on the basis 
5 of an extending direction, relative to the second scale, of the 
straight member of the assist device retained on the measurement 
object portion, with the main body of the shank of the 
measurement object positioned at the target angle indicated by 
the first scale and the distal end portion of the shank passing 

10 through the hole of the scale plate. 

According to still another aspect of the present 
invention, there is provided an angle measurement device which 
comprises an angle -measurement assist device and a base plate. 
The angle -measurement assist device comprises: a holder 

15 having a first flat face thereof adapted to be in contact with 
a measurement object portion of a measurement object, the 
measurement object portion being subject to an angle 
measurement, made of a magnetic material, and provided in a 
distal end portion of a shank of the measurement object which 

20 extends from a main body of the shank at a shank angle; a 
permanent magnet mounted to said holder for permitting said 
angle -measurement assist device to be magnetically retained on 
the measurement object portion; and a straight member 
projecting from a second face of said holder and having a size 

25 sufficiently greater than that of the measurement object 
portion. The base plate is provided with a first scale 
indicative of a target positioning angle for the main body of 
the shank and a second scale indicative of a target angle of 
the measurement object portion which is to be established when 

30 the main body of the shank is positioned at the first scale. 

Preferably, first and second lines serving as the first 
and second scales are drawn on the base plate. Alternatively, 
the angle measurement device include a scale plate provided with 
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the first and second scales and adapted to be disposed on the 
base plate. 

According to the angle measurement device of this 
invention, an operator is enabled to determine whether the angle 
5 of the measurement object portion coincides with a target angle 
on the basis of an extending direction of the straight member 
of the assist device retained on the measurement object portion, 
with the main body of the shank of the measurement object 
positioned at the first scale. 

10 Alternatively, the base plate is provided with angle 

graduations instead of the second scale. With such an angle 
measurement device, a visual measurement on the angle of the 
measurement object portion can be made by comparing the angle 
graduations with an extending direction of the straight member 

15 of the assist device retained on the measurement object 
positioned at the first scale. 

In the angle measurement device of this type, preferably, 
a rod member is disposed on the base plate so as to be pivotable 
around one end of the rod member. More preferably, an arcuate 

20 member is fixed on the base plate, and another end of the rod 
member moves along the arcuate member as the rod member is 
pivoted. With this preferred embodiment, a visual measurement 
on the angle of the measurement object portion can be made by 
pivoting the rod member to coincide with an extending direction 

25 of the straight member of the assist device retained on the 
measurement object positioned at the first scale and then 
comparing the angle graduations with the extending direction 
of the rod member which indicates the extending direction of 
the straight member. 

30 According to still another aspect of the present 

invention, there is provided a manually -operated sharpening 
apparatus which comprises a sharpening section, an angle- 
measurement assist device, and a scale plate. The sharpening 
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section includes a base plate having a substantially flat f ace; 
a sharpening member for sharpening a workpiece portion of a 
workpiece, the workpiece portion to be sharpened being made of 
a magnetic material and provided in a distal end portion of a 
5 shank of the workpiece extending from a main body of the shank 
at a shank angle; a guide member, fixed on the substantially 
flat face of the base plate, for guiding the sharpening member 
attached thereto so as to permit the sharpening member to move 
therealong; a positioning-assist element including a 
Q 10 positioning line drciwn on the substantially flat face of the 
^ base plate and extending at a predetermined angle with respect 

ifl to the guide member, for permitting an operator to orient the 

^ workpiece in a state where the predetermined angle is formed 

W between the workpiece portion and the sharpening member. The 

15 angle-measurement assist device includes: a holder having a 
first flat face thereof adapted to be in contact with the 
U: workpiece portion to be subject to an angle measurement; a 

permanent magnet mounted to said holder for permitting said 
angle -measurement assist device to be magnetically retained on 
20 the workpiece portion; and a straight member projecting from 
a second face of said holder and having a size sufficiently 
greater than that of the workpiece portion. The scale plate 
has a central portion thereof formed with a hole permitting the 
distal end portion of the shank to pass therethrough, and is 
25 provided with a first scale indicative of a target positioning 
angle for the main body of the shank and a second scale indicative 
of a target angle of the measurement object portion which is 
to be established when the main body of the shank is positioned 
at the first scale, 
30 According to the manually- operated sharpening apparatus , 

an operator is enabled to manually sharpen a workpiece portion 
such as a bladed portion of a scaler to have a proper angle by 
simply moving the sharpening member along the guide member in 
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a state that the sharpening member attached to the guide member 
is abutted against a workpiece properly positioned with use of 
the positioning-assist element. Before and in the course of 
a sharpening operation, the operator is enabled to determine 
5 whether the angle of the workpiece portion coincides with a 
target angle on the basis of an extending direction of the 
straight member, relative to the second scale, of the assist 
device retained on the workpiece portion, with the shank of the 
workpiece positioned at the first scale. Furthermore, the 

10 assist device can be accurately retained on the workpiece 

portion sharpened flat by use of the sharpening member. In 
other words, the sharpening section cooperates with the assist 
device to achieve a synergistic effect of improving the 
assist-device retaining accuracy, i,e., the measurement 

15 accuracy. 

According to still another aspect of the present 
invention, there is provided a manually- operated sharpening 
apparatus which comprises a sharpening section and an 
angle -measurement assist device. The sharpening section 

20 includes a base plate having a substantially flat face; a 
sharpening member for sharpening a workpiece portion of a 
workpiece, the workpiece portion to be sharpened being made of 
a magnetic material and provided in a distal end portion of a 
shank of the workpiece extending from a main body of the shank 

25 at a shank angle; a guide member, fixed on the substantially 
flat face of the base plate, for guiding the sharpening member 
attached thereto so as to permit the sharpening member to move 
therealong; a positioning-assist element including a 
positioning line drawn on the substantially flat face of the 

30 base plate and extending at a predetermined angle with respect 
to the guide member, for permitting an operator to orient the 
workpiece in a state where the predetermined angle is formed 
between the workpiece portion and the sharpening member. The 



angle -measurement assist device includes: a holder having a 
first flat face thereof adapted to be in contact with the 
workpiece portion to be subject to an angle measurement; a 
permanent magnet mounted to said holder for permitting said 
angle -measurement assist device to be magnetically retained on 
the workpiece portion; and a straight member projecting from 
a second face of said holder and having a size sufficiently 
greater than that of the workpiece portion. 

According to the manually -operated sharpening apparatus , 
an operator is enabled to sharpen the workpiece portion to have 
a target angle by moving the sharpening member along the guide 
member and enabled to determine whether the angle of the 
workpiece portion coincides with the target angle based on an 
extending direction of the straight member of the assist device 
retained on the workpiece portion. Further^ the angle- 
measurement assist device can be accurately retained on the 
workpiece portion sharpened flat to improve the measurement 
accuracy . 

Preferably, the guide member is formed on the flat face 
of the base plate integrally therewith. Alternatively, the 
guide member is disposed on the flat face of the base plate so 
as to be pivotable around one end of the guide member, and is 
adapted to be fixed at an arbitrary pivotal angular position. 
More preferably, the guide section includes an arcuate member 
fixed to the flat face of the base plate. As the guide member 
is pivoted, another end of the guide member moves along the 
arcuate member. 

According to the latter embodiment having the pivotable 
guide member, a manually- operated sharpening apparatus is 
provided, which is suitable for the sharpening and angle 
measurement of various workpieces having different shank shapes 
from one another • By using the guide member in the same manner 
as the rod member in the aforementioned angle measurement device , 



10 



a visual measurement on the angle of the workpiece portion can 
be made. 

Brief Description of the Drawings 

Fig. 1 is a fragmentary perspective view showing, by way 
of example , part of a scaler which is a typical angle measurement 

objects- 
Fig. 2 is a cross sectional view showing a bladed portion 

of the scaler taken along line II- II in Fig. 1; 

Fig. 3 is a perspective view of an angle -measurement 

assist device according to a first embodiment of the present 

invention; 

Fig. 4 is a front view showing the assist device of Fig. 
3 in a state where it is retained on the bladed portion of the 
scaler; 

Fig. 5 is a plan view of the angle -measurement assist 
device retained on the scaler; 

Fig. 6 is a perspective view showing the assist device 
in a state where it is placed on an upper face of the bladed 
portion of the scaler; 

Fig. 7 is a front view showing a base plate and a scale 
plate of an angle measurement device according to a second 
embodiment of the present invention; 

Fig. 8 is a front view showing the angle measurement 
device which is comprised of the angle-measurement assist 
device shown in Fig. 3 and the base and scale plates shown in 
Fig . 7 , together with a Universal type scaler on which the assist 
device is retained; 

Fig. 9 is a front view showing the angle measurement 
device shown in Fig. 8, together with a Gracey type scaler; 

Fig. 10 is a front view showing a modification of the scale 
plate shown in Fig. 7; 

Fig. 11 is a perspective view of a manually-operated 



sharpening apparatus according to a third embodiment of the 
present invention ; 

Fig. 12 is a perspective view of a sharpening stone of 
the sharpening apparatus shown in Fig. 11; 

Fig. 13 is a plan view for explaining an operation of the 
sharpening apparatus shown in Fig. 11; and 

Fig. 14 is a plan view showing part of a sharpening section 
of a manually- operated sharpening apparatus according to a 
fourth embodiment of the present invention. 

Detailed Description 

With reference to Figs. 1 to 6, an angle -measurement 
assist device according to a first embodiment of the present 
invention will be described. 

The assist device is intended to assist a visual 
measurement on the blade angle of a dental scaler. The dental 
scaler is sharpened by use of, for example, a manually- operated 
sharpening apparatus described in Japanese patent application 
no. 10-101750 filed on July 7, 1998 by the same assignees as 
those of this application and in US serial no. 09/181,652 
(issued as US patent no. 6,146,257) filed on October 29, 1998 
by the same applicants as those of this application claiming 
the priority based on said Japanese patent application. The 
description of US serial no. 09/181,652 is incorporated herein 
by reference. 

As shown in Fig. 1, the dental scaler 1 is comprised of 
a handle la grasped by an operator, a shank lb extending 
therefrom, and a bladed portion Ic formed in a distal end portion 
of the shank lb. As shown in Fig. 2, the bladed portion Ic is 
formed into a semi -cylindrical shape having a flat upper face 
Id and a semi -cylindrical face le whose flat opposite edge 
portions cross the upper face Id to form two ridge lines 
constituting two tips of the blade. In Fig. 2, symbol a 
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represents a blade angle (sharpening angle). Preferably, the 
blade angle a has a value falling within a range from 70 deg 
to 80 deg. The blade angle of 78 deg is more preferable. 

In this specification, an angle formed between the shank 
5 lb and an upper face Id of the bladed portion Ic is referred 
to as a shank angle. A Universal type scaler as shown in Fig. 
1 has a shank angle of 90 deg, whereas a Gracey type scaler has 
a shank angle of 70 deg. A Gracey type scaler will be mentioned 
later with reference to Fig. 8. 
10 As mentioned previously, a scaler is sharpened to have 

a proper blade angle. However, it is difficult for an operator 
to make a visual inspection promptly and accurately to determine 
whether the scaler has been sharpened to have a proper blade 
angle • 

15 The angle-measurement assist device of this embodiment 

is intended to assist such a visual inspection. As shown in 
Fig. 3, the assist device is comprised of a cylindrical holder 
4; first, second and third pins (straight members) 5, 6 and 7 
extending from the holder 4; and a permanent magnet 8 disposed 

20 in the holder 4. The permanent magnet 8 is arranged in such 
a manner that one magnetic pole or one end face 8a thereof is 
flush with a lower face 4c of the holder 4, so that the assist 
device may be magnetically retained on the bladed portion Ic 
of the shank lb made of a magnetic material. Meanwhile, the 

25 permanent magnet 8 may be fixed, with adhesive, to the lower 
face 4c of the holder 4. 

The first and second pins 5 and 6 project from a peripheral 
face 4b of the holder 4 to straightly extend in the directions 
perpendicular to each other. The third pin 7 projects from an 

30 upper face 4a of the holder 4 to straightly extend in the 

direction perpendicular to the first and second pins 5 and 6. 
These pins 5, 6 and 7 are not required to have the same length 
and may have appropriate lengths determined depending on the 



requirements of the angle -measurement assist device. 

Since the angle -measurement assist device is employed 
together with the dental scaler 1 , the device is configured to 
be compact. For instance, the holder 4 has about 4 mm diameter 
and about 6 mm length . Each of the pins 5 , 6 and 7 has about 
0,8 mm diameter and about 10 mm to 15 mm length. The permanent 
magnet 8 is formed into a circular disk shape which is about 
1 • 5 mm to 3 mm in length and about 2 mm to 3 mm in height • 

The holder 4 is made of a light weight, rust -resistant 
material such as synthetic resin, aluminum or stainless steel. 
Also, the pins 5, 6 and 7 are made of a light weight, rust- 
resistant material, preferably, aluminum, stainless steel, 
synthetic resin or the like. 

In the meantime, the holder is not inevitably necessary 
to be formed into a cylindrical shape, and may be formed into 
other shapes such as a rectangular parallelepiped or a regular 
hexahedron. In this case, the pins 5, 6 and 7 are configured 
to extend from three adjacent faces of the holder, and the 
permanent magnet 8 is mounted to a face of the holder 4 on the 
side opposite to any one of the pins. The permanent magnet 8 
is not necessary to be formed into a circular disk, and may be 
formed into an appropriate shape depending on the shape of the 
holder 4 and the like. 

In the following, a visual inspection using the 
angle -measurement assist device 3 will be explained. 

For a visual inspection on the blade angle a of the 
Universal type scaler 1 shown in Fig. 1, the assist device 3 
having the permanent magnet 8 is magnetically retained on the 
scaler 1 as shown in Fig. 4, with the lower face 4c of the holder 
4 being in contact with one of the tips If, i.e., one of the 
flat opposite edge portions of the semi -cylindrical face le of 
the scaler 1 . 

By the way, most of dental scalers have their shanks and 



bladed portions made of a magnetic material such as stainless 
steel, and hence the angle -measurement assist device 3 mounted 
with the permanent magnet 8 can be magnetically retained on the 
bladed portions of these scalers* 

When the assist device 3 is retained on the scaler 1 as 
shown in Fig. 4, the first pin 5 extends upwardly at an angle 
relative to the axis of a main body of the shank lb of the scaler 
1, i,e-, extends in substantially the same direction as the 
extending direction of the flat edge portion of the semi- 
cylindrical face le of the scaler 1. As shown in Fig, 5, the 
second pin 6 extends along the blade tip If of the scaler 1, 
and the third pin 7 extends perpendicularly to the extending 
direction of the blade tip If. 

Each of the extending directions of the first and third 
pins 5 and 7 represents the blade angle (sharpening angle) a 
of the scaler 1, and each pin 5 or 7 is considerably greater 
in size than that part of the blade tip If which will be subject 
to an angle measurement. In other words, the blade angle a is 
indicated under magnification by the extending directions of 
the pins 5 and 7. Thus, an operator is enabled to visually 
determine an approximate value of the blade angle a on the basis 
of the extending direction of either one of these pins, 
especially, that of the first pin 5. 

The operator can manually adjust the retained state of 
the angle -measurement assist device 3 on the bladed portion Ic 
of the scaler 1 so that the second pin 6 of the assist device 
3 may extend in parallel to the bladed portion Ic, whereby the 
first pin 5 extends in the direction accurately indicating the 
blade angle of the scaler 1 • 

As understood from the foregoing explanation, it is not 
essentially required to provide the assist device 3 with three 
pins . An approximate value of the blade angle can be visually 
determined with use of an angle -measurement assist device 



provided with one or two pins • 

The operator is also permitted to make a visually 
inspection on the shape of the bladed portion Ic of the scaler 
1 based on the extending directions of the pins 5, 6 and 7, with 
the angle -measurement device 3 retained on the upper face Id 
of the bladed portion Ic of the scaler 1 as shown in Fig. 6. 
Such a visual inspection is useful to check a three- 
dimensionally complicated shape of the bladed portion Ic. 

With reference to Figs. 7-9, an angle measurement device 
according to a second embodiment of the present invention will 
be explained. 

The angle measurement device is comprised of the 
angle -measurement assist device shown in Fig. 3, a scale plate 
12, and a base plate 13. As shown in Fig. 7, the scale plate 
12 is formed into a semi-circular shape as a whole and has a 
central portion thereof formed with a semi-circular hole 12b. 
A plate face 12a of the scale plate 12 is provided with a 
reference line L extending in parallel to a lower edge of the 
scale plate 12, a vertical line VL serving as a first scale 
indicative of a target positioning angle for the main body of 
the shank of a Universal type scaler, and scales spi , Sp2 serving 
as the first scale for that of a Gracey type scaler. The scales 
spl, s(52 extend at an angle of 70'' relative to the reference 
line L. The plate face 12 of the scale plate 12 is also provided 
with scales Sal, Sa2 serving as a second scale indicative of 
a target sharpening angle a to be established when the main body 
of the shank is positioned at the first scale. The scales Sal, 
Sa2 extend at a target sharpening angle a of , e.g. , 78'' relative 
to the reference line L. 

The scale plate 12 is constituted by, e.g. , a transparent 
plastic plate, permitting the shank lb to be seen therethrough. 
The scale plate 12 is configured to be removably mounted to the 
base plate 13, with a lower end portion 12c fitted into a groove 
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13b formed in the base plate 13, The reference line L formed 
in the scale plate 12 extends in parallel with the plate face 
13a of the base plate 13 when the scale plate 12 is mounted to 
the base plate 13. 
5 In the following , a visual measurement on the blade angle 

of a Universal type scaler by use of the angle measurement device 
will be explained. 

After mounting the scale plate 12 to the base plate 13 
placed on a desk or the like, an operator grasps the handle of 
10 the scaler 1, and inserts the bladed portion Ic of the scaler 
H 1 into the hole 12b of the scale plate 12 as shown in Fig. 7. 

Then, the operator brings the holder 4 of the assist device 3 
^ to be in contact at its flat face with a desired one of the flat 

opposite edge portions of the semi-cylindrical face le forming 
Jf: 15 the bladed portion Ic of the scaler 1, whereby the assist device 
s 3 is magnetically retained thereon. Next, the scaler 1 is 

positioned in such a manner that the main body of the shank of 
WW the scaler 1 extends in parallel to the vertical line VL of the 

f^i scale plate 12 and the second pin 6 of the assist device 3 is 

20 located on an imaginary scale origin at which the reference line 
L crosses the vertical line VL. The positioning of the scaler 
1 can be easily carried out since the scale plate 12 is 
transparent. Then, the operator makes a visual inspection to 
determine whether the angle of the blade If coincides with the 
25 target sharpening angle a (here, 78°) based on an extending 
direction, relative to the scale Sal provided in the scale plate 
12, of the first pin 5 of the assist device 3 retained on the 
scaler 1. 

For a visual inspection on the angle of another blade tip, 
30 the operator causes the assist device 3 to be retained on another 
flat edge portion of the semi -cylindrical face le of the bladed 
portion Ic and determines the blade angle based on an extending 
direction of the first pin 5 relative to the scale Sa2 which 
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is symmetrical to the scale Sal with respect to the vertical 
line VL. 

For a visual inspection on the blade angle of a Gracey 
type scaler, the assist device 3 is retained on a desired one 
5 of the flat opposite edge portions of the semi -cylindrical face 
le of the bladed portion Ic inserted through the hole 12b of 
the scale plate 12, and the shank lb is positioned in parallel 
to the scale sp2, with the second pin 6 located at the imaginary 
scale origin of the scale plate 12. Under this state, the 
10 operator makes a visual inspection on the blade angle based on 
M an extending direction of the first pin 5 relative to the scale 

S Sal. A visual inspection on another blade tip is made based 

fy on an extending direction of the first pin 5 relative to the 

scale Sa2 . 

15 As apparent from the foregoing explanations, the angle 

s measurement device permits a visual inspection in respect of 

IJT scalers having a right- or left -side edge or both the edges. 

W In the foregoing explanations, a case has been explained 

where a visual inspection is made with use of the scale plate 
M= 20 12 mounted to the base plate 13. Such a visual inspection may 
be made by using the scale plate 12 alone. In this case, an 
operator grasps the scaler 1 in one hand and holds the scale 
plate 12 in another hand. Thus, the base plate 13 is not 
essentially required in the angle measurement device of the 
25 present invention. 

The angle measurement device according to the second 
embodiment may be modified variously. 

For instance, the scale plate 12 may be provided with a 
third scale indicative of an angle corresponding to a 
30 supplementary angle of the target sharpening angle a. The third 
scale is provided at a lower part of the scale plate 12 below 
the reference line L. For a case where the target sharpening 
angle a is 78°, the angle indicated by the third scale is 12°. 
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Whether the blade angle of the scaler 1 coincides with the target 
sharpening angle a can be determined based on an extending 
direction of the third pin 7 relative to the third scale, with 
the assist device 3 retained on the scaler !• 
5 In order to carry out a visual inspection on various types 

of scalers, the first scale and the second or third scale are 
provided in the scale plate 12 to meet shank angles and target 
sharpening angles of these scalers • In addition to those scales , 
angle graduations as in a protractor may be provided in the scale 

10 plate 12 . Since various scales including angle graduations may 
be provided in the scale plate 12 in this manner, the extending 
directions of the pins 5-7 from the holder 4 of the assist device 
3 can be set variously. For example, it is not essential to 
configure the three pins so as to extend in the directions 

15 perpendicular to one another. In such a case, desired scales 
are provided at angular positions suited to the extending 
direction of a pin for angle measurement. The angle- 
measurement assist device 3 may be provided with one or two pins 
since it is not essential to provide three pins in the assist 

20 device 3. 

Fig. 10 shows a scale plate according to a modification 
of the scale plate 12 shown in Fig. 7. The modified scale plate 
is comprised of first and second scale plates 14, 15 
corresponding to the left and right halves of the scale plate 

25 12, respectively. These scale plates 14, 15 are each formed 
into a quadrant shape and are mounted to the base plate 13 with 
a spacing therebetween. The first scale plate 14 is provided 
with a reference line L, a vertical line VL, and scales Sal, 
spi. Further, a notch 14a corresponding to the hole 12b of Fig. 

30 7 is provided at that part of the first scale plate 14 at which 
imaginary extension lines of the reference line, vertical line 
and scales cross one another. The second scale plate 15 is 
provided with a reference line L, a vertical line VL, scales 
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Sa2, Sp2 and a notch 15a. The first and second scale plates 

14, 15 may be coupled at their lower portions to each other. 
A visual inspection using the scale plates 14, 15 may be made 
in the same manner as in the case of the scale plate 12 of Fig. 

5 7 being used. Hence, an explanation will be omitted. 

As a further modification, the first scale plate 14 may 
be formed into a shape in which one edge 14b of the plate 14 
extends in parallel with the scale Sp2 of the second scale plate 

15. In a visual inspection, the scaler 1 can be easily 

10 positioned by abutting the main body of the shank of the scaler 
1 against the one edge 14b of the first scale plate 14. This 
applies to the second scale plate 15. The scale plate may be 
constituted solely by either the first scale plate 14 or the 
second scale plate 15. 

15 With reference to Fig. 11, a manually-operated sharpening 

apparatus according to a third embodiment of the present 
invention will be explained. 

The manually- operated sharpening apparatus is comprised 
of an angle -measurement assist device 3 as shown in Fig. 3, a 

20 scale plate 12 and a base plate 13 as shown in Fig. 7, and a 
sharpening section. 

Referring to Figs. 11 and 12, the sharpening section 
comprises a base plate 21 having a substantially flat face, a 
sharpening stone assembly 24 shown in Fig. 12 for sharpening 

25 a workpiece portion to be sharpened (in this embodiment, a 
bladed portion Ic of a scaler 1 shown in Fig. 1) , guide members 
22, 23 for movably guiding the sharpening stone assembly 24, 
and a positioning-assist element for permitting an operator to 
orient the scaler 1 in a state a predetermined angle, i.e., a 

30 target sharpening angle a is formed between the scaler 1 and 
the guide member 22 or 23. 

The base plate 13 for the scale plate 12 is fixed on the 
flat face of the base plate 21. The guide members 22, 23 are 
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fixed on the flat face of the base plate 21 and each obliquely 
extend at the target sharpening angle d (78 deg, for instance) 
with respect to a reference line L drawn on the flat face of 
the base plate 21. In this embodiment, the positioning-assist 
5 element is comprised of positioning lines L1-L4 drawn on the 
flat face of the base plate 21. The positioning lines LI, L2 
for a Universal type scaler extend from the reference line L 
to the guide members 22, 23 at right angles relative to the line 
L. The positioning lines L3, L4 for a Gracey type scaler extend 

10 from the reference line L to the guide members 22, 23 at the 
same angle as the shank angle p of the scaler, i.e., 70 deg 
relative to the line L. A number of pairs of positioning lines 
may be provided to make it easy to accurately position various 
types of scalers including a scaler that has a shank thereof 

15 formed into a three- dimensionally curved shape. 

As shown in Fig. 12, the sharpening stone assembly 24 is 
comprised of two sharpening stones 25, 26 each formed into a 
square pillar shape and each having opposite ends thereof 
mounted with caps 27 and 28, whereby the sharpening stones 25, 

20 26 are supported in parallel to each other with a predetermined 
gap therebetween. The caps 27, 28 are formed at their upper 
and lower faces with guide grooves 27a, 28a to which the guide 
member 22 or 23 can be fitted, whereby the sharpening stone 
assembly 24 is permitted to be slid along the guide member 22 

25 or 23. 

To sharpen the left- side blade tip of a Universal type 
scaler by use of the aforementioned manually- operated 
sharpening apparatus , an operator places the sharpening section 
20 on a desk or the like, and causes the guide grooves 2 7a, 28a 
30 of the sharpening stone assembly 24 to be engaged with the guide 
member 22, with the assembly 24 positioned in the vicinity of 
a proximal end of the guide member 22 , as shown in Fig. 11 . Then, 
the operator grasps the handle la of the scaler 1 and positions 
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the main body of the scaler shank on the positioning line LI, 
with the tip end of the bladed portion Ic directed upward and 
the upper face Id directed frontward to extend in parallel to 
the reference line L. In this state, the left-side blade tip 
5 If (i.e., the left flat edge portion of the semi -cylindrical 
face le of the bladed portion Ic) is brought in contact with 
the sharpening stone 26, whereby the blade tip If abuts against 
the sharpening stone 26 at the target sharpening angle a. The 
operator reciprocates the sharpening stone assembly 24 as shown 
10 by arrows A and B, thereby sharpening the blade tip If. 

5 ; 

fgi Before and in the course of a sharpening operation, the 

y operator makes a visual inspection to confirm a blade angle of 

kQ the scaler 1 in accordance with the inspection processes using 

the assist device 3 as previously mentioned with respect to the 
y 15 foregoing second embodiment, and finishes the sharpening 
y operation when the blade tip If has been sharpened to have the 

fU target sharpening angle a. 

For the sharpening of the right-side blade tip, the 
H sharpening stone assembly 24 is reciprocated along the guide 

20 member 23, with the shank of the scaler 1 positioned on the 
positioning line L2 and the sharpening stone 25 abutted against 
the blade tip If. As for a Gracey type scaler, the left- or 
right-side blade tip is sharpened in similar processes in a 
state where the shank is positioned on the positioning line L3 
25 or L4. 

For simplicity, the guide members 22, 23 and the 
positioning lines L1-L4 can be used for angle measurement 
instead of the scale plate 12 and the base plate 13. That is, 
an angle measurement may be constituted by the angle - 
30 measurement assist device 3, the guide members 22, 23 and the 
positioning lines L1-L4. A visual inspection to determine 
whether the blade angle of a Universal type scaler coincides 
with a target angle can be carried out by determining whether 
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an extending direction of the first pin 5 of the assist device 
3 retained on the scaler positioned on the positioning line LI 
or L2 (corresponding to the aforesaid first scale) coincides 
with an extending direction of the guide member 22 or 23 
5 (corresponding to the aforesaid second scale). For a Gracey 
type scaler, the positioning lines L3, L4 are employed instead 
of the lines LI, L2. 

With reference to Fig, 13, a manually-operated sharpening 
apparatus according to a forth embodiment of the present 

10 invention will be explained. 

The sharpening apparatus (shown at reference numeral 100 
in Fig. 13) has substantially the same basic construction as 
that of the sharpening apparatus of the third embodiment , but 
is different therefrom in that an angle formed between each 

15 guide member 22 or 23 and the longitudinal axis of the base plate 
21 is variable and that the scale plate 12 and the base plate 
13 are not provided. 

Specifically, the guide members 22, 23 are pivotally 
supported on the base plate 21 at their proximal end portions 

20 by means of pins 101 and 102. These guide members are formed 
at their distal end portions with grooves (not shown) for 
receiving an arcuate member 105 fixed to the surface of the base 
plate 21. Further, the guide members are formed with screw 
holes into which screws 106 and 107 are threadedly engaged. On 

25 the surface of the base plate 21, a reference line LI and two 
pairs of positioning lines LI, L2; L3, L4 are drawn. On the 
side remote from the guide members 22, 23 with respect to the 
arcuate member 105, an angular index 108 is formed on the surface 
of the base plate 21. 

30 The operator is permitted to move the distal end portions 

of the guide members 22, 23 along the arcuate member 105 as shown 
by arrow in Fig. 13 while pivoting the guide members 22, 23 around 
the pins 101 and 102, respectively, to thereby vary the angles 
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formed between the guide members and the longitudinal axis of 
the base plate 21. The pivotal angular positions of the guide 
members 22, 23 can be temporally fixed by fixing the distal end 
portions of the guide members to the circular member 105 by 
5 tightening the screws 106, 107. Sharpening work can be made 
in substantially the same manner as in the case of the third 
embodiment, and hence explanations are omitted herein. 

A visual inspection can be carried out by using the guide 
members 22, 23 and the positioning line L1-L4 to determine 
10 whether the blade angle of a scaler coincides with a target angle , 
as in the case of the simplified inspection in the third 
embodiment . 

Moreover, a measurement on the blade angle of a scaler 
1 can be performed by pivoting the guide member (rod member) 

15 22 or 23 along the arcuate member 105 so that an extending 
direction of the guide member coincides with that of the first 
pin 5 of the assist device 3 that is retained on the bladed 
portion Ic of the scaler 1 and by comparing the extending 
direction of the guide member with the angle graduations 108 

20 provided around the arcuate member 105. 

Of course, the scale plate 12 and the base plate 13 for 
angle measurement as shown in Fig. 11 may be provided in the 
sharpening apparatus of the forth embodiment. Alternatively, 
angle graduations may be formed on the surface of the base plate 

25 21 of the sharpening section, in addition to the positioning 
lines L1-L4. 

The present invention is not limited to the aforesaid 
angle-measurement assist device, the angle measurement device 
and the sharpening apparatus for dental scalers according to 
30 the first through fourth embodiments and their modifications, 
and may be modified in various manners. For instance, the 
present invention is applicable to an angle -measurement assist 
device, an angle measurement device and a manually- operated 
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sharpening apparatus for use with a measurement object other 
than dental scalers. 
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